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© Adenosine re-uptake inhibiting derivatives of diphenyl oxazoles, thiazoles and imidazoles. 

6> A series of 1-piperazinyl-N-phenylacetamide derivatives of 4,5-diphenyl-oxazoles. thiazoles and imiMe* 
Ski Je nov 0 !. ^ne^r^Uwor. have been found to ^^^^^^^ 
CNS tissue particularly neurons. A method of treatment to protect aga.nst CNS ischemia, such as tnat ^ s ™ 
£om ^TI^ other ischemic conditions, comprises administration of these novel compounds to an 
individual in need of such treatment. 




BNSDOCID: <EP 05821 64A1_I_> 



Rank Xerox (UK) Business Services 

(3.10/3.09/3.3.41 



10 



15 



EP 0 582 164 A1 

Background of the Invention 

This invention pertains to N-piperazineacetamide derivatives of 4,5-diphenyl-oxazoles thiaznl*. *nH 

/~~A 




en 

lZ^LV'-T V -ZX^T n T R 13 '"*»*•'>*■ ™» ^ies was extended to diphenyl 
» t ^^^ J^ m 91:56986X and t0 ^ eridi - ^ves (R - piperidinyj- 

Various N-aryl-piperazinealkanamides of structure (2) 
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R 2 

R 3 



' H \_ f _/~ BU " CHAr; 



(2) 



H-!5 UClU H rB,ly Z B . ,atod Seri8S ° f com P° unds «Hh different X substituents attached to the piperazine rina 
was d.sclosed as being useful in treating ischemia in cardiac tissue in U.S. 4,776.125 to Van Daete 

4 94^7 S qrTm P ' Per f ^ derivatives includi "9 compounds of structure (3) have been claimed in US 
4,948,796 to H,ra,wa eta|.. as being useful for the protection of cerebral cells from ischemia 
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adenline , r]v C | 1 , f « r of t ? atin9 ne " rode 9 enerative by increasing extracellular concentrations of 

WO 9 V04032 ' 6XamPle ' aden ° Sine tranSP ° rt inhibit0rS ' W3S d9Scribed * M ^s and Gruber " 
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Summary of the Invention 

This invention is concerned with 1 -piperazinyl-N-phenylacetamide derivatives of 
^inM^^i^M which are novel adenosine transport inhibitors. These compounds are useful m 
S t^SS^^ neurons, against the effects of ischemia which can result from trauma o, 
SLtdei such as stroke. The method involves administration of novel compounds of th.s invention to a 
mammal in need of such treatment. 

Detailed Description of the Invention 

In its broadest aspect, the present invention comprises l-piperazin-4-yl-N-phenylacetamide derivatives 
of 4,5Xhenyl4azo.es, thiazoies, and imidazoles having anti-ischemic properties and which are structur- 
ally depicted by Formula I 



R6 



I 



wherein W and R* are independently selected from hydrogen, C,- alkyl, C- alkoxy, halogen and 

S?nS£. nalogen, alkoxy, nitro or -NR 9 R 10 with R' and R» bei ng independently selected from 
30 hydrogen, or C1-4 alkyl, C1-C5 alkanoyl and 

O 

-C-(CH2) n C02R 11 ; 



35 



40 



% IT^Te^S seiected from hydrogen, -C0 2 R" with R« being C- alky,. -CONR 9 R 10 and 
oxo, or R s and R 6 can be taken together to form a methylene or ethylene bridge; 
R 7 and R a are taken together as a butylene bridge or are each 



45 



with R 12 being hydrogen, trifluoromethyl, halogen, C1-* alkyl or C2-* alkyl-N(R«)2; 
n is zero or an integer from 1 to 4; and 

50 X i % S ha?m a r ce^ica.iy acceptable saits and/or so.vates, particularly hydrates, of the Formula I compounds 
also coZSrSS present invention which further includes stereoisomers such as enanfomers wh.ch can 
^ZTZ*ZL» of structural asymmetry in selected Formula I compounds^ Separate d «Mri 
JomJS to accomplished by application of various methods and procedures well known to P^tioners in 

55 the ari l or by methods adapted for use with the instant series of compounds. An example of such a method 

is set forth in the preferred embodiment section of this specification. 

PrSerred compounds of Formula I comprise structures wherein * and R* are methyl or chloro *is 
aminoca!bony,rand R 7 and R» are pheny. rings both substituted and unsubstituted. A more preferred 
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compound is 



pipeSacetami^ 

rin«rnnt medi ? i ? al * US8, the P harmaceutical| y acceptable acid addition salts, those salts in which the anion 

Numerous reports have suggested that adenosine plays a neuroprotective roleTn the central nervous 

° n a 6 aS t pe, T then °' the *■••«* invention involves administration of a compound of FoZla . or a 
waron. to on, stalled ,n olinioal pharmacology, »» amount of . Formula I compound "<2Z£TLlLw 

ror enecting such treatment will contain a ma or or minor amount (e a from 9«5% in n w \ nf ^ ^ 5> ' uun * 
compound o, tfc, ^n, ^ ,„ . ^ J^lS^^mpJS £ 
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or more solid, semi-solid, or liquid diluent, filler and formulation adjuvant which is non-toxic inert and 
pharmaceutically acceptable. Such pharmaceutical compositions are preferably in dosage unit forms; i.e., 
physically discrete units having a predetermined amount of the drug corresponding to a fraction or multiple 
of the dose which is calculated to produce the desired therapeutic response. In usual practice, the dosage 
units contain 1. 1/2, 1/3, or less of a single dose. A single dose preferably contains an amount suff.c.ent to 
produce the desired therapeutic effect upon administration at one application of one or more dosage units 
according to the predetermined dosage regimen, usually a whole, half, third, or less of the daily dosage 
administered once, twice, three, or more times a day. It is envisioned that other therapeutic agents can also 
be present in such a composition. Pharmaceutical compositions which provide from 0.1 to 1 g of the active 
inqredient per unit dose are preferred and are conventionally prepared as tablets, lozenges, capsules, 
powders, aqueous or oily suspensions, syrups, elixirs, and aqueous solutions. Preferred oral compos.t.ons 
are in the form of tablets, capsules, and may contain conventional excipients such as binding agents (e.g., 
syrup, acacia, gelatin, sorbitol, tragacanth, or polyvinylpyrrolidone), fillers (e.g. lactose, sugar maize-starch, 
calcium phosphate, sorbitol or glycine), lubricants (e.g. magnesium stearate, talc, polyethylene glycol or 
silica), disintegrants (e.g. starch) and wetting agents (e.g. sodium lauryl sulfate). Solutions or suspenses of 
a Formula I compound with conventional pharmaceutical vehicles are employed for parenteral compositions 
such as an aqueous solution for intravenous injection or an oily suspension for intramuscular injection. Such 
compositions having the desired clarity, stability and adaptability for parenteral use are obtained by 
dissolving from about 0.1% to 10% by weight of a Formula I compound or one of its salt forms in water or a 
vehicle consisting of a polyhydric aliphatic alcohol such as glycerine, propylene glycol, and the polyethyl- 
ene glycols or mixtures thereof. The polyethylene glycols consist of a mixture of non-volatile usually l.quid. 
polyethylene glycols which are soluble in both water and organic liquids and which have molecular weights 
from about 200 to 1500. . , 

When transnasal application is intended, the Formula I compound pharmaceutical composition is 
formulated in a pharmaceutical composition which enhances penetration of the nasal mucosa, bucn 
formulations normally employ fatty acid salts of the Formula I base compound and their preparation and use 
would be known to one skilled in the pharmaceutical arts. 

The general procedure for preparation of Formula I compounds is outlined in Scheme 1. 
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Schema i 
Synthesis of Formula I 
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^XHAf^^ R? | Removal of PG 



(I: X-O.S) 




00 



Rr o 



1^ 



<Vl:X-0) 



I 



HOAc 



(I.-X-O.NH) 



twni^.. T J ?■ ' " 3re 38 d6fined 51!ES- LG is a s V ntheti c organic leaving group of the type 

typ.ca ly employed ,n synthetic organic chemistry. The most common leaving groups in such nucleophiHc 

mtfiir^H : eaCt, ° ns a ? * e ha,ides or sulfonic ester groups such as tosy.ate. brosylate, nosylate and 
mesylate. Synthetic organic leaving groups and their manipulations are well-known to one skilled in organic 

aZ!l V S t T In the P8rtinent ,iterature - ^ «-9. March. Advanced Organic 

inSmS'A t V McG : a r H " ,: NW Y ° rk ' pa " S 325 " 331 - Care V and Sundberg, Advanced Organic 
Chemistry A: Structure and Reactivity . 3d ed. Plenum: New York, pages 270-292 

PG signifies a synthetic organic "protecting group" of the type generally used to "protect" a secondary 
amine funct.onal group, e.g. an acyl-type group such as a carbobenzyloxy (CBZ)or t-butoxycarbonyl (t- 
BOC) group or a trrfluoroacetyl (TFA) group or the like. Suitable "protecting" or "blocking" groups used in 
2 IC ra Sy " tos a,so well known to the practitioner and are adequately described in the appropriate 
Merature. See e.g. Carey and Sundberg, Advanced Organic Chemistry B: Reactions and Synthesis . 3d ed • 
Plenum: New York pages 677, 686-689. " 

The starting materials in Scheme 1 are N-phenylacetamide derivatives (V). such as a 2-halo-N- 
phenylacetamide: and "protected/blocked" pipelines (IV). such 1-piperazine carboxaldehyde. These 
^ fw' 6 r commercia,, y avai,able ° r can ^ readily prepared, e.g. bromoacetyl chloride and a 
substrfuted aniline are reacted to give V; a protecting group is attached to one nitrogen of the pipeline 
ring to prov.de IV. The product of the reaction of V and IV is an intermediate compound of Formula III which 
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is "deprotected" by removal of PG, the protective or blocking group to give II which can be reacted with an 
appropriate diphenyl oxazole or thiazole (X) to give the desired Formula I product where X is S or O. 

To prepare imidazole products, intermediate II can either be reacted with the keto-ester compound V II 
to give VI or compound II can be reacted with the ester VII to give XI which is then treated with the keto 
alcohol IX to provide VI which can be converted to I wherein X is NH. 

Reaction intermediates of Formula V can be obtained as shown in Scheme II. 
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Scheae II 
Key Intermediates 



(XII) 
jn-BuLi 

(XIII) 



allylic 
bronina tion 




EtOEC-lCH^i-j-LG 



Et0 2 C-(CH 2 ) 

(XIV) 



LAH 



J HOAc 
Et0 2 C-(CH|) B °<SX R7 



(XVI: X=0) 



I 



EtOjsC-tCHjsJ.-LG 
(VII) 

R R 
(IX) 



HX 



(Xb) 



H0(CH 2 ) 



(XV) 



LG 



(Xc) 
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In Scheme II- R 7 R 8 , LG and X are as previously defined. The symbol m can be an integer 1 to 3. 
Scheme II basically outlines the preparation of intermediates of Formula X with differing alkyl chain lengths 
for connection to pipeline intermediates (II) to provide certain Formula I products. Obvious vanations to 
provide other products would be apparent to one skilled in synthetic organic chemistry, e g. a tn.oketo 
alcohol could be used to prepare a thiazole intermediate of Formula XIV. Similarly, reaction of an a-bromo 
ketone with thioacetamide provides the thiazole intermediate XII. 

As depicted in Scheme II, allylic bromination of 2-methyl-substituted intermediates of Formula XI I yields 
Xa intermediates for use in Scheme I reactions. Lithiation of XII provides compound XIII whichcan e, her be 
alkylated with a, «-disubstituted ethanes or propanes to yield C 3 or C* alkanyl chains (e.g. Xb), or the Xlll 
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anion can be alkylated to provide a carbethoxy moiety at the terminus of the alkyl chain of XIV This XIV 

ckZrlT T ?°iL 8 nr iZed by reaCti ° n ° f XV " 3nd XVI " *° yield XVI which is aminated with ring- 

™nnn ri nr? e ^ . TT" * X ' V ™* * hydride SUCh 33 ,ithium aluminum hydride gives the 
corresponding intermediate alcohol XV which can be converted into Xc for use in Scheme I 

5 h n . i H < 7!r P0UndS , ° f . rT U ' a X " C3n be convenient| y synthesized by acylation of XVIII with a propionyl 
XH com^nds * Pr ° Pi ° nate * ^ ^ a * r '* the " aminated with rin 9-closure to give 

«n m «°h if t iC ^° n °! thes \ reaction schemes can be employed to produce Formula I compounds in 

*o XxTv WayS " eXamP ' 9 ' 3 reaCti °" ° f C ° mp0Und V With 3 ^ eraz ™ intermediate of Formula 



R \ 

HN N-(CH 2)n — <( jf 

X R8 
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XXIV 

will directly yield a product of Formula I. Intermediates of Formula XXIV can be prepared utilizing 
intermediates of Formulas IV and X. ^ mining 

Description of Specific Embodiments 

The compounds which constitute this invention and their methods of preparation will appear more full 

nTto be co' r h" ^V 0 " 0 :'" 9 6XamPleS WhiCh are 9iVe " for the P ur P° se of i»-tration only and arc 

" r IT •?■ !? m,tm9 th6 mVenti0n ''" Sphere or scope " A " temperatures are understood to be in 

\s wnen not specified. 

n art Jn! nUC !r ar T a9 "f tiC resonance < NMR > s P QCtral characteristics refer to chemical shifts («) expressed as 
,hJ IZ T h°« lPPm L VSrSUS tetramethvlsilane (™S) as reference standard. The relative area reported for 
the va nous shifts m the proton NMR spectral data corresponds to the number of hydrogen atoms of a 

inlt >" T IT in , th8 m0,eCU,e ' The natUre ° f the Shifts as to ™W*y * spirted as broad 
singlet (bs), single (s), multiplet (m), doublet (d). doublet of doublets (dd), quartet (q) or pentuplet (p) 
Abbreviations employed are DMSO-ds (deuterodi-methylsulfoxide). CDC.a (deuterochlorofoL) Td are' 
otherwise conventional. The elemental analyses are reported as percent by weight. 

Synthesis of Intermediates 

Several intermediate compounds as well as other conventional starting materials, e.g. VII and IX- used 

!rnm n e n P ?K Paratl0n * "if Pr0dMS ' Were 9enera,,y ^^^V available. Representative syntheses of 
some of these compounds are provided hereinbelow nevertheless. 

Example 1 

so 2-Methyl-4,5-bls[(trifluoromethyl)phenyQoxazole (XII) 

Jo a solution of 10 g (0.03 moles) of the intermediate of Formula IX, Example 6 in 100 ml of 
d-chloromethane at 0-5- C was added 1.1 equivalent of (2.4 g) of pyridine, and 'eatable amoun o 

55 Sours a" room 71 ^ ™ T^"* * "** Ch, ° ride 9) ' The reaction mi * ure -as stirred for 2 
MOO mn 1 Th9 S °' Vent W3S eva P° rated ■*» «» residue was taken up in glacial acetic acid 

(100 ml) and refluxed m the presence of 5 equivalents of ammonium acetate (6.9 g) for a period of 1 to 2 
hours and cooled to room temperature. Water was added (100 ml) and the product wi °so?ated bv 
extracting with ethy, acetate (3 x 100 ml), dried over Na2 S0 4 and concentrated to gS fa g the desireS 
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f^H NMR (loO MHz CDCIa) 5 7.723 (m. 2H). 7.637 (m, 6H), 2.579 <s. 3H); »C NMR (75 M* ^ CDCb) 5 
61 223 128013 126.463. 125.735, 125.686, 125.612. 125.561. 13.842; IR (KBr) 3470 3066. 1618, 1590, 
^14 1323 1268 1166. 1126. 1110, 1068, 1016. 966, 846, 674. 610 cm-; MS (DCI) m/e 372; 



Anal. Calc'd for Ci s Hi i Ni Oi F 6 : 


C, 58.23; 


H, 2.99; 


N, 3.77; I 


Found: 


C, 57.98; 


H, 2.88; 


N, 3.68. I 
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Example 2 



75 



20 



4,5-diphenyl-2-(4-chlorobutyl) oxazole (X) 

To a solution of 2-methyl 4,5-diphenyloxazole (7.05g, 0.3mol) in 50 mL of dry THF at -78-C was added 1^1 
eautaten t of n-BuLi or LDA and stirred for 30 min. To the dark red solution of the an.on was added the 
3^r^3^14«mop ro p-ne (1.1 equivalent) and the reaction mixture was ^wed to 
S 0-C ov2 a period of 1h. The reaction was worked up by adding NH.CI solufton and extractmg w, h ethy 
acetate (50mL) Dried over Na 2 SO,. concentrated and purified by flash chromatography over s.hca gel 
^JS£2™ 1=4 as an eluant to give the Formu.a X compound 6.2g(66<>/o) as an o,l. MS (DCI) m/z 
311. 



Example 3 

25 Ethyl 4-[[[(2,6-Dlmethylphenyl)amlno]carbonyl] methyl]-1-piperazineacetate (XI) 

Ethvl bromoacetate (12.12g, 0.073 mol) in dry acetonitrile (30 mL) was added dropwise to a mixture of 
W?*I^ W«*<* dihydrochloride hydrate (18.0g. 0.073 mol) and potass-urn 
ca bona e 080^,. 0.^3 mol) in dry acetonitrile (200 mL). The mixture was stirred at room temperature for 
?6h be^e it w?s filtered and evaporated. The residue was partitioned between ethyl ^^f^. 
he organic phase was separated, washed with brine dried and concentrated. There was isolated 21g (86 /o) 
of the XI compound as a colorless oil which was used without t further 'H NMR (300 MHz. 

DMSO-d 6 ) I 9.16 (s. 1H). 7.06 (s. 3H). 4.11 (q. J=3.6 Hz, i aj: .22 . (s, 2H) 3. 3 (s 2H) ^68 (br s. 8H) 
9id BM 1 19 ft J = 70 Hz. 3H); 13 C NMR (75 MHz. DMSO-d 6 ) 8 171.65 (0), 169.63 (0). 166.0-i (0 , 
?36 72 '(0) 13667 of 12936 (i). 128.09 ( + ), 63.07 (-). 61.54 (-), 60.24 (-). 54.67 (-). 53.59 I (- , ,M < + ). 

IR (KBr) 3242 3020, 2988. 2964. 2936. 2914, 2878. 2824. 1744. 1662, 1530, 1478. 1466 ,1444. 
142? ^39o! 1380, tSo '1278 J 1224. 1198. 1166. 1136. 1042. 1020. 836. 762, 718 cm-; MS (DC.) m/0 
334. 
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Anal. Calc'd for Ci 8 H 27 N3O3 ° 1 .5H 2 0 • : 


C, 60.86; 


H, 8.15; 




Found: 


C, 60.66; 


H, 7.73; 



N, 12.28. 
N, 12.48. 



45 Example 4 

2-Oxo-1 > 2.dl-(4-ethylphenyl)ethyl 4 -[[I(2,6-dlmethylphen y i)amlno]carbonyO-meth ya -1- 

piperazineacetate (VI) 

1.3-Dicyclohexylcarbodiimide (DCC; 0.81g, 3.92 mmol) was added in one portion to a rap! dly-sfirred 
mixture of 4-[[[(2,6-dimethylphenyl)amino]carbonyl] methylH-piperaz,neacet.c ac.d (1.0 q.- ^f 7 mrnol) * 
Sdroxy-1 2-di (4-ethyl P henyl)ethanone (IX; 0.88 g, 3.27 mmol) and dimethylam.nopyr.dme (DMAP. 40 mg 
in anhydrou d methyKormamide (25 mL). After 2 hours at ambient temperature, an add ,t.onar equ.va.en o 
DCC and DMAP were added. The mixture was stirred further for 22 hours at room temperature before rt 
wafhea^ed to 70^C^ for 6 hours. Upon cooling, the mixture was diluted with ethy. acetate, washed w.th 
Suratod solm bicarbonate solution and brine, dried and «*«^- p »^^^ 
chromatography on silica gel (gradient elution with 50% ethyl acetate .n hexanes followed ^ ethyl ace ate 
afforded as! H I of the benzoin ester product (V.) as an off-white solid. The ester was used ,n subsequent 
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reactions without additional purification. 
Example 5 

Bromoacetoxy-1,2-di-(4-ethylphenyl)ethanone (VIII) 

a H^ A HH° IUti0n ° , t bromoacet y | chloride (2 00 mu 24.2 mmol) in anhydrous dichloromethane (20 mL) was 
added dropw,se to a cold (O'C) mixture of 2-h y droxy-1,2-di-(4-eth y iphenyl)ethanone (IX 6 Ts a 24 2 
and N-methylmorpholine (NMM; 2.7 mL. 24.2 mmol) in anhyLus^h.orZthan^ > wlf'Z^l 
was st.rred al . 0 • C for 1 hour and at ambient temperature for 2 hours before additional oxy * SEE 
ethylpheny.)ethanone (0.5 mL) and NMM (0.6 mL) were added to aid in completel AfteM how the 
m xture was washed with saturated sodium bicarbonate solution, 1N HCI and brine Follow! drla and 

r 0 rl e v| a a P "ft° n : th H 6 reSidUe W3S PUrified by f,3Sh chr ^9raphy on silica ge % 
10/„ ethyl acetate m hexanes followed by 25% ethyl acetate in hexanes) and furnished 6 1oTfl£Vw3 

Example 6 



1,2-bls[4-(trifluoromethyl)phenyn-2-hydroxyethanone (IX) 



A mixture of 50 g (0.29 moles) of trifluoromethylbenzaldehyde and 0.7 g (0 05 eauivalenrt nf ^Hi„ m 
cyamde ,n 400 ml of 70% aqueous ethano. was heated to reflux for 20 hours The rea^n milre Z 
cooled, concentrated and the product was filtered to give crystals (42 g 84%) n « 77-oT- T 



Anal. Calc'd for Ci 6 Hio0 2 F6: 
Found: 



C, 55.18; 
C, 55.12; 



H, 2.89; 
H. 2.85; 



Example 7 
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2-Bromo,chloro-N-(2,6-dimethylphenyl)acetamlde (V) 

a H rie A H S H IUti ° n of bromoacet y' chl0 «de (20.0 mL, 0.234 mol) in anhydrous dichloromethane (20 mL) was 
h r ?oo P n W,S ? t0 8 CO ' d ( °* C) mixtUre of 2.6-dimethylaniline (295 mL, 0.234 Zn Z N-meThtmoT 
phohne (2J0 mL, 0.254 mol) in anhydrous dichloromethane (500 mL). The mixture was sti^ed at 0-C fo7lh 
and at amb,ent temperature for 2h before it was washed with 1N NaOH, 1N HQ aXin Folfow* VZ™ 

3^30^^^ 



50 



Anal. Calc'd for 0.75C lo H l2 BrNO-0.25CioH 12 CINO: 
Found: 



C, 51 .02; 
C, 51 .27; 



H, 5.19; 
H, 5.10; 



N, 5.92. 
N, 6.06. 
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Example 8 

(4-Nitro-2,6-dlch1orophenyl)-2-bromoacetamide (V) 
Example 9 

N-(tert-butoxycarbonyl)-3-aminocarbonylpiperazine (IV) 

To a solution of 2-aminocarbonylpiperazine (9.83 g, 76.2 mmo.) and triethy.amine (107mU 76 I mmo.) , In 
?nn m. of DMF at -20 -C was added di-ferf-butyl dicarbonate (16.6 g, 76.2 mmol). This was stirred for 2 
hours and warmed to room temperature. Soivent was then removed g vacuo to^« 

1H). 

Example 10 

N-(2,6-Dimethylphenyl)-4-formyl-1-piperazineacetamide (III) 

A mixture of 2-bromo-N-(2,6-dimethylphenyl)acetamide (V: 24.2g, 0.10 ^. anhydrous sodium car- 

S'« Mi sSl. 4M9. 40.07. 1« « (KB,) 3432. 3274. 2958. 1672. 1606. .446. .436. 
11« io^'lOOslTicm-; MS m/z cafc'd lor CH,,N,0, 276.1712, found 276.1709. 



40 


Anal. Calc'd for C15H21N3O2: 


C, 65.43; 


H, 7.69; 




Found: 


C, 65.42; 


H, 7.76; 



N, 15.26. 
N, 15.32. 



45 Example 11 

2-(am.noc a rbony.)-N-(4-n.tro-2,6-d.ch.oro P hen y .)-4-( te rt-but oxycarbonyD.1-plperaz.neacetam.de 
(III) 



so 



55 



A mixture of (4-nitro-2.6-dich.oropheny.)-2-bromoacetamide (2.57 g. 7.84 mmo.) jr^^JS 
combined ethyl acetate extracts yielded 2.59 g of residue, in.s ™y™J CDC) } , 



476 (M + ). 
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Example 12 
Example 13 

N-(4-nitro-2,6-dichlorophenyl)-4-formyl-1-plperazineacetamlde(lll) 

4 ? n T ° 0> ^'^^'^'orophenyD-S-bromoacetamide 



Example 14 



25 



30 



35 



40 



45 



50 



(III) 



N-(4-amino-2 J 6.dichlorophenyl).4-formy|.1-pipera2ineacetamide 

A mixture of j±(4-nitro-2,6-dichlorophenyl)-4-formyl-1-DiDerazineacetamiH ft n 7Q « ^ ^ . 

Example 15 

M-(a6-Dlme«iylpheiiyl)-1.plp«a2i„eacBtamlde Olltydrocltlorlde Hydrate (II) 

o, n, N e ST„f SSSSr «™g. 64.0 ™»,> was dis^d i„ a mMure 



Anal. Calc'd for Ci 4 H 2 1 N 3 0 • 2.0HCI • 0.8H 2 0: 
Found: 



C, 50.20; 
C, 50.19; 



H, 7.41; 
H, 7.26; 



N, 12.55; 
N, 12.22; 



H 2 0, 4.38. 
H 2 0, 2.60. 



55 



12 
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15 



20 



methyl]-2-plperazinecarboxylate Dihydrochloride 



Example 16 

Ethyl 4-[[[(2 ) 6-Dimethylphenyl)amino]carbonyl] 
Hydrate (II) 

A mixture of 2-bromo,chloro-N-( 2 .6-dimethylpheny.)acetamide (15.3g. 0.063 mol) anhydrous sodium 
carbonate (6 70g 0.063 mol), sodium iodide (0.95g) and ethyl 2-piperaz.neacetate*( O^Og 0.062 mol) ,n 
SS^E^bm^ (200 mL) was heated to 100'C for 6h before it was , coc ^ 
7nZ Tin vacuo The residue was then partitioned between ethyl acetate and water and the organic phase 
was seoarSed washed S brine, dried and concentrated. Purification of the residue by flash chromatog- 
raphy o^^^^^^^^ geCadient elution with absolute ethyl acetate followed by 10% methanol ,n ethyl acetate) 
raphy on sinca ge. (gra compoU nd as a brown oil which was sufficiently pure to be used 

hy^chloride'for characterization purposes. There was isolated an °ff-wh,te so id ™* ° 

, £1 \ w -7 i ' Lv 3C NMR (75 MHz, DMSO-dc) ppm 166.15, 165.67. 135.29. 134.61, 127.78, 
26 76 6 > J Ml 5 80 ^42 4^.30 41 39. 18.32, 13.92; IR (KBr) 3432. 2982. 2924. 2828, 2732. 2476. 
\?4t uS Tl*506 i 1472 .144^ 1376. 1296. 1274. 1220. 1098, 774 cm-; MS m/z ca.c'd for CwH.sNaOa 
320.1974, found 320.1982. 



Anal. Calc'd for C17H25N3O3 
Found: 



• 2.0HCI 0 0.1 H2O 0 0.2Et2O: 



C, 52.28; 
C, 52.46; 



H.7.20; N, 10.28; 
H.7.58; N, 10.34; 



H 2 0,0.44. 
H 2 0, 5.52. 



25 



Example 17 

30 3 -Aminocarbonyl-N-(2,6-d.meth y ipheny.)-1-plperaz.neacetamide Dihydrochloride Hydrate (II) 

A mixture of 2-bromo.ch.oro-N.(2.6^imethyl P heny.)acetamide (9.37g, 38.71 ^""^ 

There was iso ated an off-white solid, m.p. 185-^-i o taec. seaiou ww,, A?q-4 22 <m 

017 (s 1H) 10 80-10.20 and 9.80-9.60 (2br s, 1H), 8.38 (s, 1H). 7.88 (s, 1H), 7.08 (s. 3H). 4.29 4^22 (m 

(KBr) 3406, 3168, 3016. 2698, 2466, 1694, 1538, 1472, 144^, ioyo, 
Ci 5 H 23 N*0 2 291.1821. found 291.1815. 



35 



40 



45 



Anal. Calc'd for CisH 22 N*0 2 -2.0HCI '0*2.6H 2 O: 
Found: . 



C, 43.93; 
C, 42.43; 



H.7.18; 
H.6.15; 



N, 13.66; 
N, 12.82; 



H 2 0, 11.42. 
H 2 0. 10.6. 



50 



55 tsame procedure used as 
Acta. 1960, 43, 888. 



for 2-piperazinecarboxamide Felder, E, Maffei. S.; Pietra. S.; Pitre. D. Helv. Chim. 



* Felder, E.; Maffei. S.; Pietra, S.; Pitre, D. Helv. Chim. Acta. 1960. 43, 888. 
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Example 18 



20 



25 



2.(aminocarbonyl).N-(4-amino-2,6-dichlorophenyl).1.piperazineacetamidetrif.uoroacetate(l.) 

s A solution of 2-(aminocarbonyl)-N-(4-amino-2,6-dichlorophenyl)-4-(rert-b utoxvrarhnnwh 1 

tnfluoroacetate salt containing some residual trifluoroacetic acid. V } (tf ) " 

10 Example 19 

N-(4-amino-2,6-dichlorophenyl)-1-piperazineacetamlde (II) 

,s HO tn°mn n ^ ^^'^^^^"yO-^^ylO^perazineaceto (470 mg 1 42 mmol) in IN 
Th.s matenal was dissolved in methanol and basified with cone NH.OH After rZT 77 ? 



Synthesis of Formula I Products 
Example 20 



30 



35 



A mixture of 3-aminocarbonyl-N-(2,6-dimethylphenyl)-1-piperazineacetamidera50 a 1 7? mm «.x 
O^^rmtr ^h 89 ' ^ mm0,) ' S ° diUm *** <^> ^ 

C 1 ,H s . Ms O, 52 4. 2 ^2. i^ d Si' 2 ^ , °' ' ' ^ ^ 582 MS '» 

^^Tn'V^O,'"" 0 ' •°' 35Eb0 - 1 * «~ N. ,0.6* H a O. 4.95. Fen* C. 

Example 21 

N-(2,60.methy.pheny,).4.^ 

17.9^ mmTand N^dl^ 5 97 mm0,) ' anhydr0US sodium <*'°°"*e 0*o. 

i#jfi mmoij and N-(2,6-dimethylphenyl)-l-piperazineacetamide dihydrochloride hvdrate (2 On R Q7 mmn i 

in xylenes/anhydrous dimethylformamide (25 mL/10 mL) was heated to mfl. v nZil, T < 1 1 I ° 0 
tGompper, R.; Effenberger, F. Chem. Ber. 1959. 92, 1928. 



45 



50 



55 
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Formula I compound as a white solid, m.p. 190-209'C (dec, sealed tube); 'H NMR (300 MHz, DMSO-d 6 ) d 
10.94 (m, 0.5H), 10.46 (s, 1H), 7.58-7.54 (m, 2H). 7.50-7.45 (m, 2H), 7.43-7.28 (m, 6H). 7.09 s 3H). 4.41 (s, 
2H) 418 (m 2H), 3.63-3.50 (2m, 6H), 2.18 (s, 6H); '*C NMR (75 MHz, DMSO-d 6 ) ppm 162.62. 158.63. 
?39.57 13508, 134.40. 133.i. 132.17. 128.85. 128.62. 128.30, 127.92. 127.83. 127.51 ,126 4* 1 25^42. 
56.11. 50.55, 42.44. 18.23; IR (KBr) 3422, 3182. 3022. 2562. 1690. 1602. 1592. 1540. 1474. 1444. 1404, 
1348, 1288. 1238, 960, 766, 694 cm -1 ; MS (DCI) m/z 467. 



Anal. Calc'd for C29H30N4O2-I.7HCI-O.3H2O: 
Found: 


C, 65.23; 
C, 65.28; 


H, 6.10; 
H, 6.10; 


N, 10.49; 
N, 10.34; 


CI, 11.29; 
CI, 0.00; 


H 2 0, 1,01; 
H 2 0, 1.24 



10 



fS 



20 



25 



30 



Dihydrochloride 



Example 22 

N-(2,6-Dimethylphenyl)-4-[2-(4,5-dlphenyl-2-oxazolyl)ethyn-1-piperazlneacetamlde 
Hydrate (I) 

To a cold (-10-C) solution of ethyl 4.5-diphenyl-2-oxazoleacetate (CA:956963, October 29. 1974). (3.0g. 
9 76 mmol) in anhydrous tetrahydrofuran (150 mL) was added lithium aluminium hydride (0.37g, 9.76 
mmol). After 0.5h, an additional 0.5eq of LAH (0.37g) was added and the mixture was allowed to stir at 
-10 -C for an additional 3h before it was quenched with 1NHCI. The mixture was then diluted with ethyl 
acetate and washed with 1NHCI, saturated sodium bicarbonate solution and brine. Following drying and 
solvent evaporation, the residue was taken up in dry dichloromethane (10 mL) and treated with tr.ethylam.ne 
(0 47 mL, 3.39 mmol) and methanesulfonyl chloride (0.26 mL. 3.39 mmol) at O'C. After 0.5h at O'C the 
mixture was diluted with dichloromethane and washed with saturated sodium bicarbonate solution and brine 
prior to drying and solvent concentration. The mesylate was then treated with N-(2.6-d«methylphenyl)-1- 
piperazineacetamide dihydrochloride hydrate (1.14g, 3.39 mmol) under the standard alkylating cond,t.ons 
given supra. There was isolated 0.24g (12%), of the Formula I compound as a P^f"™™™-* ™ 7 P J~" 
203-cTieiled tube); 'H NMR (300 MHz, DzO/DMSO-ds) 510.16 (br s. 1H). 7.55-7.50 (m, 4H). ™5-7.30 (m, 
6H) 7 05 (s 3H). 4.26 (br s, 2H), 3.68-3.43 (2m. 10H). 2.13 (s, 6H); '3rj NMR (75 MHz, D 2 0/DMSO-cfc) ppm 
16751 160 63 147.14, 136.72, 135.61. 134.35. 132.36, 130.78. 130.40, 130.29, 129.38, 128.97. 128.91 
127.74! 59.11. 53.83, 51.33, 50.67, 24.04. 19.01; IR (KBr) 3422, 3178, 2974, 2394, 1684, 1538. 1502, 1474, 
1444. 1378. 1286, 962. 766. 696 cm -1 ; MS (DCI) m/z 495. 



Anal. Calc'd for C31 H34N4O2 '2.0HCI • 1 .7H z O -O.IEt^O: 
Found: 


C, 62.28; 
C, 62.51; 


H, 6.73; 
H, 6.48; 


N, 9.25; 
N, 8.99; 


H 2 0, 5.06. 
H 2 0, 5.12. 



35 



40 Example 23 

4-tt4,5-Bis(4-ethylphenyl)-2-imidazolynmethyn-N-(2,6-dlmethylph enyl)-1-plperazineacetamlde 
Trihydrochloride Hydrate and 4-tt4,5-Bls(4-ethylphenyl)-2-oxazolyl]methyn-N-(2,6-dlmethyl phenyl)- 
1-piperazineacetamide Dihydrochloride Hydrate 

45 

(Method A): 

1,3-Dicyclohexylcarbodiimide (DCC; 0.81 g. 3.92 mmol) was added in one portion to a rapidly-stirred 
mixture of 4-[[[(2.6-dimethylphenyl)amino]carbonyl] methyl]-1-piperazineacetic acid (1.0g. 3.27 ^mmol). 2- 
hydroxy-1,2-di-(4-ethylphenyl)ethanone (IX; 0.88g, 3.27 mmol) and dimethylaminopyrid.ne (DMAP: 40 mg) 
in anhydrous dimethyl-formamide (25 mL). After 2h at ambient temperature, an additional equ.valent of DCC 
and DMAP were added. The mixture was stirred further for 22h at room temperature before it was heated to 
70 -C for 6h. Upon cooling, the mixture was diluted with ethyl acetate, washed with saturated sodium 
bicarcarbonate solution and brine, dried and con centrated. Purification of the residue by flash chromatog- 
raphy on silica gel (gradient elution with 50% ethyl acetate in hexanes followed by ethyl acetate) afforded 
0.50g of the benzoin ester (VI) as an off-white solid. The ester was taken up in glacial acetic acid (15 mL 
and solid ammonium acetate (0.17g) was added. After 0.5h at reflux, additional ammonium acetate (0.17g) 
was added and the mixture was heated further for 2h before it was cooled and concentrated down in vacuo. 



50 



55 



15 
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The residue was purified by flash chromatography on silica gel (gradient elution with absolute ethyl acetate 
tallowed by 10% methanol in ethyl acetate) and furnished after acidification with HCI in methanol 0 14q 

as anofNwh1e P s S olid *" * "* °' 159 (39% ' tW ° St6ps) ° f the imidazole P roduct 

5 / i l h L F ^T! 3 ' ° Xa20le: m p - 223 * 227 ' C (dec - sealed tube > : 1 H NMR OOO MHz, DMSO-d 6 ) 5 1 0 1 0 
Itv 1~ 5 7 50 (m> 4H) ' 7 - 34 " 7 - 26 < m - 4H >. ™ (S. 3H), 4.25 (br s, 2H). 4.13 (br s, 2H) 3 60-2 8 for m 

157.96, 147.63, 146.83, 145.76, 136.79, 136.03, 135.54, 130.70, 130.11 129 82 129 53 129 07 12RRA 

'° 5373223 1538 ' 1522 ' ^ 1 ° 6 °' ^ 836 ^ MS ^ f ° r ^Uo, 537.3229 found 

/ 1 m r l h !/T?' a J imidazo,e: m P- 208 " 21 5 " c < de c- sealed tube); 1 H NMR (300 MHz, DMSO-d 6 ) 5 1 0 28 
(S, 1H), 7.44 (d, J = 8.2 Hz, 4H), 7.32 (d, J=8.3 Hz, 4H). 7.10 (s, 3H), 4.32 (s, 2H) 414 (s 2H) 3 85 for 7 
12H), 3.53 (br s, 2H). 3.37 (br s, 2H), 3.150* «. 2H). 2.65 (q, J = 7.6 Hz, 4H), 2 17 s 6H) 120 (t 2-7 5 Hz 
is 6H); -a NMR (75 MHz, DMSO-d 6 ) PP m 164.46. 146.98 136.74, 135.48, 130.16 Tl299C M»6? 128 74 
126.51, 57.58, 53.04, 51.64, 50.36, 29.64, 19.89, 17.01; IR (KBr) 3422, 2964, 2932, 2544 1688 1640 153?' 
1444, 1416. 1384. 836. 770 cm"'; MS m/z calc'd for C 3 4H. 2 N 5 0 536.3389, found 536.3391. " 



Example 24 



20 



4-[[4,5-Bis(4-ethylphenyl)-2-lmldazolyQ 

^.hydrochloride Hydrate and 4-[[4,5-Bis(4-ethylphenyl)-2-oxazoly a methyl]-N-(2,6-dimethylphenyl).1- 
piperazineacetamide Dihydrochloride Hydrate nyipnenyij i 

25 (Method B): 

A solution of bromoacetyl chloride (2.00 mL. 24.2 mmol) in anhydrous dichloromethane (20 mL) was 

!o^m TT t0 u a , COld ( °* C) miXtUre ° f 2 - h y d ^y-".2-di-(4-eth y iphenyl)ethanone (IX; 6.5g. 24.2 mmol) 
and N-methylmorphol.ne (NMM; 2.7 mL. 24.2 mmol) in anhydrous dichloromethane (180 mL) The mixture 

T, S K rred x . f ° r 1h and 3t ambient tem Perature for 2h before additional 2-hydroxy-1 ,2-di-(4- 
ethylphenyOethanone (0.5 mL) and NMM (0.6 mL) were added to aid in completion. After 1h. the mixture 
was washed with saturated sodium bicarbonate solution. 1N HCI and brine. Following drying and solvent 
evaporat.on the residue was purified by flash chromatography on silica gel (gradient elution with 10% ethyl 

To < r T,rl°*,T S ? u Wed bV 25% 6thyl aC8tate h6xanes) and furnished 6 - 1 °9 < 65% > of bromoacetoxy- 
1,2-d.-(4-ethylphenyl)ethanone as a pale-yellow oil which was carried on directly. A portion of 

hZTS^^^'^ 1 ^" 0 ™ (3159 ' 809 mmo,) was treated with anh V d ™s sodium car- 
ffS^mnf 8 ' 8 h ° 9 mmol) ' SOdium iodide (°- 12 9> and N-(2,6-dimethylphenyl)-1-pi P erazineacetamide (2.0g, 
8.09 mmol) .n anhydrous acetonitrile (120 mL) and the resufting mixture was heated to 80- C for 5h before it 

IT w»h d COn f*" trated down 10 Purification of the residue by flash chromatography on silica 

gel w th absolute ethy acetate gave 3.40g (76%) of 2-oxo-1,2-di-(4-eth y l P henyl)ethyl 4-[[[(2,6-dimethy|. 
phenyl) am.no]carbonylhmethyl]-1-piperazineacetate as pale-yellow foam. A portion of 2-oxo-1 2-di-(4- 
ethylphenyl)ethyl 4-[[[(2,6-dimethylphenyl)amino] carbonyl]-methyl]-1-piperazineacetate (2.50g. 4.50 mmol) 
was dissolved in glacial acetic acid (75 mL) and ammonium acetate (1.65g, 22.5 mmol) was added The 
rmxture was gently refluxed under nitrogen for 6h before the solvent was removed in vacuo. The residue 
was pardoned between ethyl acetate and 1 N sodium hydroxide solution (until basic) indlhTbrganic phase 
was separated, washed with brine, dried and concentrated. The residue was purified by flash chromatog- 

SL 0 n«, a ,Sv (9 4 radient e ' Uti0n With 9thyl aC6tate fol,owed ^ 10% methano ' in ethyl acetate) and 
yielded 0.61 g (22%) of the oxazole product I as a white solid and 0.85g (30%) of the imidazole product I as 
a white solid after salt formation with ethereal hydrogen chloride. 

. /fj 116 ^ 320161 m p - 134 - 156 * C < sea 'ed tube); 'H NMR (300 MHz, DMSO-d 6 ) 5 10.43 (s, 1H). 744 (d 

7 i.?;, l ; o (S ' 6H) ' 117 (t ^ = 7 5 HZ ' 6H): 13C NMR < 75 MHz - DMSOd^tfeO) ppm 162.51, 
145.97, 142.13, 135.18, 132.39, 128.45, 128.01, 127.94, 127.71. 123.86, 55.97, 5184 5005 4846 2773 
17.47, 14.85; IR (KBr) 3422. 3176. 2964. 2932. 2354. 1688. 1538. 1522, 1498 , 1474 1«6 ^2 
ss 1374, 1298, 1060, 964. 836. 772 cm"'; MS (DCI) m/z 537 ' ' 



30 



35 



40 



45 



50 
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Anal. Calc'd for C^hUoN^Oa • 1.6HCI'0.5H 2 O: 
Found: 



C, 67.61; 
C, 67.59; 



H f 7.11; 
H, 7.03; 



N, 9.28; 
N, 9.11; 



CI, 9.39; 
CI, 9.35; 



H 2 0, 1.49; 
H 2 0, 1.68. 



10 



15 



20 



25 



30 



For the imidazole- m p. 185-105 -C (sealed tube); 'H NMR (300 MHz, DMSO-d 6 ) 5 10.32 (s 1H) 7.50 
/h ^yT^^Tlx S J = 8 3 Hz 2H), 7.24 (d, J = 8.3 Hz, 2H), 4.32-4.30 (m, 4H), 3.58-3.07 (ser.es of 
m l^ Z^VZ ^ £1 1 1 17 (t, J = 7.5 Hz, 6H); «C NMR (75 MHz, DMSO-ds/D 2 0) ppm 
^63 09 ^AlS 1^60 135.16,133.88, 132.72, 128.27, 128.09, 127.91, 127«,1^«. 
S« ISS: 5632 51.75, 51.07, 48.55, 27.81, 27.77, 17.63, 15.02; IR (KBr) 3422, 3176, 2966, 2932, 
2872, 2560, 1690, 1636, 1530, 1496, 1456, 1416, 1374, 1304, 1240, 836, 772 cm ;. 



Anal. Calc'd for C34H41N5O-2.3HCI-O.6H2O: 
Found: 



C, 64.78; 
C, 64.48; 



H.7.12; 
H, 7.03; 



N, 11.11; 
N, 10.83; 



CI, 12.94; 
CI, 13.05. 



Example 25 

2-(aminocarbonyl)-N-(4-amino-2,6-dlchloro P henyl)-4-[(4,5^iphenyloxazolyl)methyn-1- 
plperazineacetamlde (I) 

A mixture of 2-(aminocarbonyl)-N-(4-arnino-2,6-dichlorophenyl)-1-piperazineacetamide trif luoroacetete 

(1 38g 2^ mmo) «SS^mLUi«* (*% P"* 875 ^ 20 mmol >' a " d ^ ( " ^ 
20 mL of DMF L stirred at room temperature for 15 minutes. The resulting m.xture was pardoned 
bLeen XiaJtate-hexane and water , the organic extract dried, and solvent removed m vacuo to y,e d a 
cruTresS oH 27 g. This materia, was subjected to flash chromatography on 

a slurry of 300 g of silica gel in methylene chloride containing 3.4 mL of cone. NH4OH). The product was 
7.63 (m, 4H), 9.44 (s, 1H); MS (FAB) m/Z 579 (M + ); 



35 



Anal, calc'd for C29H28NSO3CI2 'H 2 0: 
Found: 



C, 58.30; 
C, 58.06; 



H, 5.06; 
H, 4.92; 



N, 14.07; 
N, 13.87; 



Example 26 

40 N -(4-amino-2,6-dichlorophe^^^ 

A mixture of N-(4-amino-2,6-dichlorophenyl)-1^ 3 dIf IS 

di P heny7-2-bromomeThyloxazole (72%. 530 mg, 1.22 mmol), and K2CO3 (700 mg) m 20 mL of DMF was 
Sed at room temperature for 15 minutes, then partitioned between ethyl acetate and water. The ethyl 
SilJSS^. dried and the solvent removed in vacuo to * e ' d * 
reecrystallized in methylene chloride-ether to yield a white solid (312^ 

i H NMR (300 MHz, DMSO-d 6 ) 6 2.50-2.65 (m, 8H), 3.05 (s. 2H), 3.75 (s 2H), 5.63-5.64 (s, 2H), 6.60 (s, 2H), 
7.34-7.47 (m, 6H), 7.52-7.58 (m, 4H), 9.14 (s, 1H); MS (DCI) m/z 536 (M + ); 



45 



50 



55 



Anal, calc'd for C 2 8H27N 5 02Cl2 °0.25H 2 O: 
Found: 



C, 62.17, 
C, 62.13, 



H, 5.12, 
H, 5.05, 



N. 12.95, 
N, 12.89. 



Appropriate modification of the foregoing procedures result in production of 
These modificaions would be familiar to one skilled in the art. Some add.t,onal Formula I compounds 
prepared in this manner are set forth below. 
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10 



15 



Example 27 



Anal. Calc'd for C 31 H 33 N 5 03 °2.0HCI • 1.0H 2 O -O^EfeO: 
Found: 



C, 
C, 



60.73; 
60.41: 



6.33; 
5.93; 



N, 11.00; 
N, 11.08; 



H 2 0, 2.83. 
H 2 0, 2.57. 



20 



Example 28 



Dihydrochloride 



25 



30 



35 



40 



45 



MHz°DM^ 149-166-C (decomp. pt. 195-C, sea.ed tubs); <H NMR (300 

Anal, calc'd for C 30 H 33 N 4 OS: 497.2375, found 497.2364. 



Anal. Calc'd for C 30 H 32 N4OSM.7HCI°0.2H 2 O: 
Found: 



C, 64.09; 
C, 64.12; 



H, 6.11; 
H, 6.07; 



N, 9.97; 
N, 9.92; 



H 2 0, 0.64; 
H 2 0, 0.60. 



Example 29 

diatew"^ -001-nld. Tr.hydroch.or.de Hy- 

7 82 0 7 b 79 i 7m £7 V^nT 2 °°- 230 ' C I—** **•>: 'H NMR (300 MHz, DMSO-d 6 ) 5 10 47 (s 1H) 

378.2294. found 378.2290. ' ' 5 ' 622 Cm ' MS m/Z CalC ' d ,or ^Hm^O: 



50 



Anal. Calc'd for C 22 H 27 N 5 0* 2.5HCI'0.7H 2 0*0.1 4Et 2 0 
Found: 



C, 64.09; 
C, 55.36; 



H, 6.11; 
H f 6.44; 



N, 9.97; 
N, 14.09; 



H 2 0, 0.64; 
H 2 0, 2.34. 



55 
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10 



15 



Dihydroch- 



Example 30 

N-(2,6-Dimethy1phenyl)-4^ 
loride Hydrate 

Obtained 0.26g (32%), off-white solid, m.p. 195-210 -C (dec. sealed tube); 'H NMR t (300 MHz, DMSO- 
rt i a 10 41 fs 1H) 7 52-7 51 (m 4H). 7.44-7.43 (m. 6H), 7.06 (s, 3H), 4.30 (s. 2H). 4.17 (s, 2H), 3.51 (m, 
51 \ t L ( 2H 3 Is L 2H) 2 86 m 2H) 2.14 (s, 6H); «C NMR (75 MHz, DMSO-d 6 /D 2 0) ppm 162.49. 
?J259 135 W 32 62 ^ ^29 13 12^24. 128.08. 127.95. 127.62, 126.65, 56.01. 51.79, 50.15 48*0 
17 61 '.R (KBr)' 3422 3176. 2956. 2836. 2682. 2562. 1690, 1638. 1602. 1538. 1476. 1444. 1368. 1284. 766. 
696 cm"'; MS m/z calc'd for C30H34N5O1: 480.2763. found 480.2753. 



Anal. Calc'd for C30H33N5O-2.IHCI-O.8H2O: 
Found: 


C, 63.15; 
C, 63.30; 


H, 6.48; 
H, 6.36; 


N, 12.27; 
N, 12.26; 


H20, 2.53; 
H20, 2.35. 
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Example 31 

2,6-(Dlmethylphenyl)-4-[4,5-bls(4-methoxyphenyl)-2.oxazol^ 
Dlhydrochlorlde 



Obtained 0.31g (9%). white solid, m.p. 229-235-C (dec. sealed tube); 'H NMR (300 MHz, DMMj*> » 
inn ft 1H\ 7 54-7 49 (m 4H), 7.07 (s, 3H). 7.05-6.96 (m, 4H), 4.43 (br s, 2H), 4.34 (br s, 2H), 3.79 (s. 
aS 3Hf3 7^ (s 3H) 3 6^3 65 (m 4H), 3 54-3.37 (m. 4H). 2.16 (s. 3H); «C NMR (75 MHz. DMSO-d 6 ) ppm 
Wn A&i 159V9 '154.V2 145.63. 135.08 133.85. 133.59. 128.64. 128.31. 127.80. 1 26.94 123*2, 
2038 U'S' 11418 55.91. 55.34. 55.21, 50.87, 49.60, 47.95, 18.23; IR (KBr) 3422, 3258. 3228 2940. 
ST™ I' 1610 154b. 1520. 1498. 1446. 1304. 1248, 1176, 1022. 956. 826 cm-; MS m/z calc'd for 

30 Add"L^ b V modifications of the foregoing synthetic procedures, are 

set forth in Table I. 
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Table I 

Additional Products of Formula I 



™2 ° 



R? 



N 




.R 7 



\ / 



N— (CHy 



R 6 



I Pv 

32 


II R1 
Jl R1 


R2 


R3 


R4 


R5 


R6 


R7=R8 


n 


X I mofC) 


Me 


Me 


H 


H 


H 


H 


Ph 


1 


o 


165-170 1 


33 


Me 


Me 


H 


H 


H 


cooa 


Ph 


1 


o 


118-112 1 


34 


Me 


Me 


H 


H 


H 


H 


p-F-Ph 


1 


o 


189-191 2 


35 


Me 


Me 


H 


H 


H 


H 


p-CF3-Ph 




o 


159-161 2 


36 


Me 


Me 


H 


H 


H 


H 


m-CL-Ph 




o 


1 74-762 


37 


Me 


Me 


H 


H 


H 


H 


Ph 


3 


o 


220-25 1 


38 


Me 


Me 


H 


H 


H 


H 


Ph 


4 


o 


140-45 1 


39 


Me 


Me 


H 


H 


H 


H 


Ph 


4 


s 


222-224 1 


40 


Me 


Me 


H 


H 


-(CH 9 )- 


Ph 




o 


165-170 1 


41 4 


Me 


Me 


H 


H 


0(H) 


H(0) 


Ph 




o 


7S-95 3 


42 


CI 


CI 




H 


H 


CONhL> 


Ph 




o 


20M 1 


43 


H 


H 


H 


H 


H 


H 


Ph 




o 


161-65 2 


44 


H 


H 


a 


H 


H 


H 


Ph 




o 


176-174 2 


45 


H 


H 


F 


H 


H 


H 


Ph 




o 


171-75 2 


46 


H 


H 


OMe 


H 


H 


H 


Ph 




o 


166-170 2 


47 


H 


H 


Me 


H 


H 


H 


Ph 




o 


164-165 2 


48 

J Hcl Saft 


CI 


CI 


H 


H 


H 


H 


Ph 




o 


176-179 2 



Free base 

A mixture of (2:1) 2-oxo and 3-oxo piperazine derived product 



Further Detailed Description of the Invention 

Some additional compounds of Formula I have been made and tested and have been found to have the 
pharmacologic profile that, as described supra, would make them useful art^ST^^!: 
S0 compounds are described more fully in the following examples and in Table II. infra. answer ?prepareS by 
uhtono appropriate modifications of the foregoing synthetic procedures ~ P * 

compounds T^fTST *** « S0 * P""** ^ <* certain stereoisomeric 

^Zn^nJ IT, 6 procedure ,s '""Strated in Scheme III. This synthesis results in a Formula I 

ss ?„TT T 3 C ?' ral C6nter in the Pipera2ine rin9 " Utili2ation of ™» «*eme resulted in isolation of he 
enantromers for a preferred compound of the present series: R-( + ) - and ^-^a^^Zlt 

corners were neuroprotective, the S-(-)-enantiomer had about 30 times the activity of the ^SStaZ? 
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Scheme III 
Chiial Synthetic Procedure 



(1-800)20 



R 7 
R8 



t-BOCTN NH 



(IV) 



R 1 



R* O 
(V) 



tBOCtJ 



^R 5 



R 2 
(ill) 



R 1 rs 

R2 O W X"N*e 



(I: X=0, S) 
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Preparation of the single enantiomers of the specific piperazine starting material is shown in Scheme IV. 
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Scheme IV 
Preparation of Enantiomer Piperazines 
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Chiral Synthesis of Enantiomeric Piperazin* Compounds of Formula I 

Example 49 
5 R-( + )-Piperazine-2-Carboxamide (10) 

A. Ethyl N.N^-dKphenylmethyO-plperazine -2-carboxylate (3) 

To a solution of 1 (N.N'-dibenzy.ethylene-diamine. 76.8 g. 0.296 mo.) in toluene (240 mL) at 4C r C : with 
m mechanical stirring was added dropwise a solution of 2 (ethyl 2,3-d.bromoprop.onate, 71 .0 g, 0.296 mol) and 
?■ ^ ^ITZ ? m^O 60 mol) in 75 mL of toluene iuch that the temperature remained below 80 C. The 
mSwas i^red * <£'C for 2.5 hou^? then coo.ed. The resulting mixture was filtered, and the filtrate 
o2onZ wi* 200 ml^f wa e r. The organic extract was dried with Na 2 SC and solvent removed m vacuo 
TySd antler oM3, 105 g. 100% yield). This materia, was used as is in the subsequent step, thus 
75 analysis was not obtained. 

B. L-Menthyl-R-( + )-N,N'-di(phenylmeth y i)plperaz.ne-2-carboxylate hydrochloride monohydrate (4) 

A mixture of 3 (94.25 g. 0.264 mol). L-menthol (53.6 g, 0.343 mol), and NaH (2.0 g, 60% suspension in 
minera7o?i Tn^SOmL oMo.uene was distilled with the gradual addition of toluene -^^J^JJ 
continued for 1 5 hours. The mother liquor was then stirred in a m.xture of 2N HCI (170 mL) and a.etnyi 
^^800 mL 30 minutes The resulting precipitate was then collected by filtratoon and washed w,th 
h h 8 e .S^^tJTlS^inB « J£ ^.^^^S-^TatT^iM 

clcted % method C^fca. rotation was used to determine optica, purity re.ative to Hterature values. 

L 44 3O.S.' 33 53, ^^ 42, 49.93/50.77, 57.77, 58.57. 61.94, 75.10 .127^46, 12B£1»72. 128* 
129 46 131 50 136.66. 168.69; IR (KBr): 1730, 1275, 755, 700 cm-; MS (DCI : m/z 449, MD* +18.73 
!c = l d, CHCb j; an^ysis calc'd. for C^o M 2 Os-HCI^O: C, 69.23; H, 8.61; N, 5.57; found: C. 69.51, H, 
8.57; N, 5.56. 

C. L-Menthyl-R-(-)-piperazlne-2-carboxylate dlhydrochloride (6) 

a ~ a /9in n n 0434 moll and 10% Pd/C (2.6 g) in 200 mL of ethanol was hydrogenated in a 
concenS in vacua To ft. residue was added 1N HC. in ether (25 mL) combined wrth 50 mL of e hanol. 

VHmssmaSBSBOSBSk 

calcU for CsH.sN.O.^.S HCI: C. 51.15; H, 8.67; N, 7.95; found: C. 51.07; H. 8,70. N. 7.59. 
O R .(+)-Piperazine-2-carboxyllc acid dlhydrochloride (8) 

170.18; IR (KBr): 3100-2400, 1760, 1216, 926 cm-; MS <DCI): m/z 131; MD* + 3.89 (c-1.2, 2N HCI). 
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analysis calc'd. for CsH 10 N 2 O 2 .2 HCI: C, 29.57; H, 5.96; N, 13.80; found: C, 29.74; H,5.94; N, 13.80. 
E. R-(+)-Piperazine-2-carboxamide (10) 

32.53; foind: C. 46.26- H, 8.59^ L 3218 * na ' yS ' S Ca ' C ' d - ** * H,,N ' 0: C " 46 49: H ' 858 = N - 

Example 50 

(S)-(-)-Piperazine-2-carboxamide (11) 

A. L-Menthy|.S-(-)-N,N--dl(phenylmethyl)pIpera Z lne-2-carboxylate dihydrochloride (5) 

?he P rL E a inin^r Ple 49 ^ repeat6d USinQ thS reSidual material of Ste P A Of Example 49. 

B. L-Menthyl 8-(-)-Plperazlne-2-carboxylate dihydrochloride. (7) 

iB^^'STJiT 25 '' (d6C -' sealed ^e); 1H NMR (300 MHz, DMSO-d 6 ) S 10 26 (br s 3H) 476 

C. S-(-)-PIperazine-2-carboxyl!c Acid dihydrochloride (9) 
so SH).^^" J 'ill ( 3 Th 2 JES" ; a ' edtUbe): ^ NMR (3 °° MH2 ' ° 2 °> S 1037 ^ m, 

^JE&SS!** *"»**•»<* °- "* »■ **° N, 13.80. C, 34'i^: 7 c, 
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D. S-(-)-Piperazine-2-carboxamide. (11) 

White solid, 3.18g (59%). m.p. 138-141 •; 'H NMR (300 MHz, DMSO-ds) 5 7.1 4 (br s. nfc 7 £0 (br s 
Mri J = 9 3 31 Hz 1H) 2.91-2.87 (m, 1H). 2.77-2.40 (series of m. 7H); < 3 C NMR (75 MHz, 
n J^O d / 8 iVi 24 5*9 12 49 42 46.02, 45.28; IR (KBr) 3352. 3312. 3192, 2972, 2948. 2910. 2830. 1678. 
™f 5l4 13^01138, ?i£ 912. 842 cm-; M8 (DO) m/z 130; frp- -21.73- (c = 1.8, BOH); analys.s 
calc'd for aHuNaO: C, 46.50. H. 8.58. N, 32.53. Found: C, 46.13; H, 8.51; N, 32.15. 

Example 51 

A. R-(-)-(1,1-dimethylethoxycarbonyl)-2-piperazlne-carboxamide(XIV-enantiomer) 

A solution of 10 (prepared in Example 49; 7.40 g, 0.574 mol) in 150 mL of met hanol at room 
temperate was stir7ed for 1 hour with the gradual addition of di-tertbuty. d ioarbona e (12.5 g 0.0574mol^ 
Solvent was removed in vacuo, and the residue passed through a s.hca gel plug, elubng ^ CH2 ^eOH 
95:5 to 85:15. Solvent was removed in vacuo to yield the ^ 
yield); m.p. 125-130'; <H NMR (DMSO-ds): 5 1.39 (s. 9 H). 2.57-2.64 (m, 1 H), 2 .84-2*3 (m IH). 3.20 : 3 .23 
Tm 1 m 3 30-3 35 (m 1 H) 3.65-3.69 (m, 1 H). 3.90-3.95 (m, 1 H). 7.27 (br s, 1 H), 7.47 (br s, 1 H) IR 
KBr : "t- 690 165a !m 1270. 1150; MS (DC): m/z 230; MD- -19.40 (c- -1 X ..EtOH); analys.s calc'd 
for C,oH„N,0,.0.25 H z O: C. 51.38; H. 8.41; N, 17.97; found: C, 51.36; H, 8.11; N, 17.83. 

B. S-(+ ).(l,1-dimethylethoxycarbonyl)-2-plperazine-carboxamlde (XlV-enantlomer) 

Similarly the t-BOC derivative of 11 (Ex. 50) was prepared. , „„ <u . 71 , /hrc 

rSw. 4.55g (89%). m.p. 134-136'; *H NMR (300 MHz £ ^ ™ 

m/z 230; (aJD 20 +22.88' (c = 1.2. EtOH); analysis calc'd for CioH^NaOs. C, 52.39. H. 8.35. IN, 
30 Found: C, 52.19; H, 8.27; N, 18.25. 

Example 52 

A. R. (+) .2-(amlnocarbonyl)-N-(4-nitro-2 I 6-dlchlorophenyl>-4-(1,1-dlmethylethox y carbonyl)-1- 
35 piperazineacetamide (III) 

Sr: i ris a; ansra: a«?w - - ~» * <! 

cfdS Ch"d HPL? 78% ee; Analysis ck*. far C.rfc,I*O.Cfc: C. 45.39; H. 4.87; N. ,4.70; toun* O, 
45.27; H, 4.89; N, 14.53. 

so B. s-(-).2-(amlnocarbon y l).N-(4-nitro-2,6-dlchloro P henyl)-4.(1,1-di m ethylethoxycarbonyl)-1- 
piperazineacetamide (ill) 

Similarly, the S-(-)-enantiomeric compound was prepared from the XIV intermediate obtained in 
^Se. ye'L foam. 8.20g (90%). m.p. 102-105'; i H NMR (300 MHz D MSO-d 6 ) a 10,6 (s. 1H) 8.40 (s 
2H). 7.64 (s. 1H). 7.34 (s. 1H), 3.69-3.65 (m. 2H), 3.33 (s, 1(?)>. ^^^^J^Sff-^fiS 
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^-i' R 13 pfnJ? 46 ' ! 268 " 1246 ' 1168 ' 1148 ' 1126 ' 812 ' 758 ' 742 ™~ U > MS (DCI) m/z 476- [a]D- - 23u 9- 
H, 5.11. N, 13.64. H 2 0, 0.35. Found: C, 44.95; H, 4.96; N, 13.44; H 2 0. 
5 Example 53 



10 



15 



A mixture of the product of Example 52A (7.35 g, 0.0154 mol) 5% Pt/C n?s n\ an H ao, ^ 

°""»N.O.<*-05 H.O.0.5 CH.O: C. 47.,4; H. 5.3* V,! ,4.88M^ c! loft h! 



B. 



20 plperazineacetamide (III) ■»i'»«ny'^O.i-aimethylethoxyc a rbonyl)-1- 

30 Example 54 

trihydrochlorlded.) ^*^ MMaulMK ^^ 

A solution of the protected acetamide intermediate prepared in Example 53A <6 55 n nmn m „n •„ on 
mL of methanol and 80 mL of ethyl acetate was combined with 200 ^tiL of 1 N HCI in ^>thpr Th I 
m.xture was stirred at room temperature for 2 hours, the solvent reduced to £ ^toJZ'rtSTSl 

St + 17 94 6 1 ( -10 H H ^ 9 ' 75 I'' 1 '. R <KBr): 3700 - 320 °- 169 °' 160 °' cm-^MS foci) m/ z 346 
C. ] 34.31 : K [ 469; K 15.34 ^ ^ ^ ** CiaH - N ^ CI - 3 HCI: C 34.27; H. 4.43; N, 1*37; found 

a S-(0-2-(aminoc a rbon y .)-N.(4.am.no-2,6-dich.orophenyl).1.p,p era zineacetamide 

mo^S^T^ fT/^T"' 0 intermediate was ^-protected to give off-white solid, 5.88g (87%) 
Tfifi i-fSI • ( f" Sea,6d tUb6): H NMR (300 MHz ' D2 °> * 751 (s, 2H), 3.72 (dd J = 84 35 Hz 1H ' 
3^23 (ser.es of m, 7H). 3.00-2.90 (m, 1H); NMR (75 MHz, D^O) 6 75 00 1 74 1 0 1 37 71 

1470, 1416, 1376, 968, 810, 596 cm" 1 ; MS (DCI) m/z 346; [alD*" -3 67' fc = 1 1 H?nv ~ i .77' 
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Example 55 

A. R-( + )-2-(am.nocarbony.)-N-^ 
piperazineacetamlde trlhydrochloride monohydrate (I) 

A mixture of the compound II prepared in Example 54A (5.0 g, 0.011 mol) in 100 mL of ^trite 
conl^y^ 

Zs subjected to flash chromatography, using previous condifons, yielding < an off-wh, ^ < 1 J° |> q ™ s 
was dissolved in a mixture of CH2CI2 and methanol, to wh.ch was added 

was removed in vacuo to yieid an off-white solid (100% ee 1.1 5 g 15% , y*d . m.p>18B (d ec), H NMR 
(300 MHz, DMSO-d 6 ): 6 3.15-3.25 (m, 2 H), 3.35-3.45 (m, H) 3.49-3.54 (m 1 H > 3: 70 I br s 2 H) 3_97 

b: 0 1 (s H) i ".W - H&V - ^r^5 7 S£' i 4 i.^-7A . 

^7 42 1^787 '28'S 128 82 129.09 129.44 131.37. 133.73. 134.85. 146.26. 147.61; IR (KB* 3700- 
„ L 170rl tVo 700 cm- MS (Da): mft 579; [a]D*> + 15.80 <c = 0.9, EtOH); analys.s ca.c'd for 
St.US<JS Ha.H 2 0: CT 49.28; H. 4.71; N, 11.89; found: C. 49.29; H. 4.66; N. 11.76. 

B. (S-<-)-2-<aminocarbony.)-N-<^ 
piperazineacetamlde Trlhydrochloride (I) 

30 in a similar manner the S-enantiomeric product was prepared as white .solid (100%ee. 99_6% overall 

35 T£ I m 696 ( ™-* MS VO) Jz 579; [«]□*> -18.68- (c = 1.0. EtOH); analysis ca,^ ^ 
S 8 Nfd3affl.6HCI.0.9H 2 O: C. 53.26; H. 4.84; N. 12.85; CI. 19.52; ^O. 2.48. Found: C. 53.22; H. 4.74. 

N, 12.80; CI, 19.50; H 2 0, 2.34. 

40 Example 56 

4.[2.Benz.midazoly.)meth y .)-N-(2,6-dimeth y lphenyl)-1-plperaz.neacetamide Trihydroch.or.de Hy- 
drate Etherate. (I) 

u*. ********* ?™r s^c x *jsasrss sssssssstj 

ot ths title compound as a pale yollo« solid. m.pJMO-230 c (so "»"»>• " " 1 3 52 (br m. 8H), 
6?2; N. 14.25; H 2 0. 2.57. Found C. 55.36; H, 6.44; N, 14.09; H 2 0, 2.34. 
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Example 57 



4-[(2-bem 2 oxazolyl)methya-N-(2,6.d« m ethylphenyl)-1-piperazineacetamideMaleate (1:2.75) 

1.45g of the intermediate piperazineacetamide of Example 15 in acetonitrile f30 miv k rn . . 

Example 58 
Example 59 

Employing similar experimental procedure described above, 1 4-diazabicvcle 2 nrt a „- ,^ 
^ Chem. 11, 449 (1974)) was converted to the title compound, m.p (H £ saft) ' ' ^ 
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1- A Compound of Formula I 
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R 1R* R5 



O ^ \ ^ F 



10 



15 



R 8 

or a pharmaceutically acceptable acid addition salts and hydrates thereof wherein 

R 1 and R 2 are independently selected from hydrogen, Ci-* alkyl, C1-4 alkoxy, halogen and 
trifluoromethyl; 

R 3 is hydrogen, halogen, C1-+ alkoxy, nitro or -NR 9 R 10 with 

R9 and R 10 being independently selected from hydrogen, C1-4 alkyl, alkanoyl and 

O 

-C-(CH 2 )nC02R 11 ; 



20 



R 4 is hydrogen or C1 -4. alkyl; 

R 5 and R 6 are independently selected from hydrogen, -CO2R 11 with R 11 being C1-4. alkyl, 
-CONR 9 R 10 and oxo, or R 5 and R 8 can be taken together to form a methylene or ethylene bridge; 
25 R 7 and R 8 are taken together as a butyiene bridge or are both 



12 



30 



with R 12 being hydrogen, 

halogen, trifluoromethyl, C1-4 alkyl or C 2 -+ alkyl-N(R 4 ) 2 ; 
n is zero or an integer from 1 to 4; and 
35 X is S, O, or NH. 

2. A compound of claim 1 wherein R 1 and R 2 are selected from methyl and chloro; R 5 is aminocarbonyi; 
R 7 and R 8 are phenyl; and n is 1 . 

40 3. A compound of claim 1 selected from the group consisting of N-(2,6-dimethylphenyl)-4-[(4,5-diphenyl-2- 
oxazolyl)methyl]-1-piperazineacetamide; N-(2,6-dichlorophenyl)-4-[(4,5-diphenyl-2-oxazolyl)methyl]-1- 
piperazineacetamide; 4-[[4,5-bis(4-ethylphenyl)-2-oxazolyl]methyl]-N-(2,6-dimethylphenyl)-1- 
piperazineacetamide; 4-[[4,5-bis(4-fluorophenyl)-2-oxazolyl]methyl]-N-(2,6-dimethylphenyl)-1-piperazine 
acetamide; 4-[[4,5-bis[4-(trifluoromethyl)-phen 

45 piperazineacetamide; 4-[[4,5-bis(3-chlorophenyl)-2-oxazolyl]methyl]-N-(2,6-dimethylphenyl)-1- 
piperazineacetamide; 4-[[4,5-diphenyl-2-oxazolyl]ethyl]-N-(2,6-dimethylphenyl)-1-piperazineacetamide; 
N-(2,6-dimethylphenyl-)4-[4-(4,5-diphenyl-2-oxozolyl)propyl]-1-piperazineacetamide; N-(2,6-dimethyl- 
phenyl)-4-[4-(4,5-diphenyl-2-oxazolyl)butyl]-1-piperazineacetamide; N-(4-amino-2,6-dichlorophenyl)-4-[- 
(4,5-diphenyl oxazoly l)methy I]- 1 -piperazineacetamide; 4[(4,5-diphenyl-2-oxazolyl)methyl>N-phenyl-1- 

50 piperazineacetamide; N-(4-chlorophenyl)-4-[(4,5-dipheny l-2-oxazolyl)methyl]-1 -piperazineacetamide; 4-[- 
(4 p 5-diphenyi-2-oxazolyl)methyl]-N-(4-fluorophenyl)-1-piperazineacetamide; 4-[(4,5-diphenyl-2-oxazolyl)- 
methyl]-N-(4-methoxylphenyi)-1-piperazineacetamide; 4-[(4,5-diphenyl-2-oxazolyl)methyl]-N-(4-methyl- 
phenyl)-1 -piperazineacetamide; N-(2,6-dichlorophenyl-4-[(4,5-diphenyl-2-oxazolyl)methyl]-1- 
piperazineacetamide; 2,6-dimethylphenyl-4-[[4 f 5-(4-methoxyphenyl)-2-oxazolyl]methyl]-l- 

55 piperazineacetamide. 

4. A compound of claim 1 selected from the group consisting of 4-[[4,5-bis(4-ethylphenyl)-2-imidazolyl]- 
methyl-N-(2,6-dimethylphenyl)-1-piperazaneacetamide; N-(2,6-dimethylphenyl)-4-((4,5-diphenyl-2-im- 
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idazolyl)methyl]-1-pipera2ineacetamide; N-(2,6-dimethylphenyl)-4-[4-(4,5-diphenyl-2-thiazo!yl)butanyl]-1- 
piperazineacetamide; N-(2,6-dimethylphenyl)-4-[(4,5-diphenyl-2-thiazolyl)methyl]-1-pipera2ineacetamide; 
N-(2,6-dimethylphenyl-4-[[5-[4-(di^^ 
piperazineacetamide. 

A compound of claim 1 selected from the group consisting of ethyl-4-[[[(2,6-dimethylphenyl)amino] 
carboxymethyl]-1-[(4,5-diphenyl-2-oxazolyl)methyl)-2-piperazinecarboxylate; 2-aminocarbonyl-4-[[4 5 
diphenyl-2-oxazolyl]methyl]-N-(2,6-dimethylphenyl)-1-piperazineacetamide; (1S,4S) N-(2,6-dimethyl- 
phenyl)-5-[(4,5-diphenyl-2-oxazolyl)methyl]-2 J 5-diazabicyclo[2,2,1]heptane-2-acetamide; 2-aminocar- 
bonyl-N-(2 ) 6-dimethylphenyl)-4-[[4,5-diphenyl-2-oxazolyl)methyl]-1-piperazineacetamide; 3-(aminocar- 
bonyl)-N-(4-amino-2,6-dichlorophenyl )-4-[(4,5-diphenyl-2-oxazolyl)methyl-1-piperazine-acetamide- 2- 
aminocarbonyl-N-(4-amino-2,6-dichlorophen^ 

2-aminocarbonyl-4-[(4,5-diphenyl-2-oxazolyl)methyl]-N-(4-amino-2,6-dichlorophenyl)-1- 
piperazineacetamide; 5-[[3,5-dichloro-4-[[[4-[2-(aminocarbonyl)-4-[(4 ,5-diphenyl-2-oxazolyl)methyl]-1- 
piperazinyl]acetyl]amino]phenyl]amino]-S-oxo pentanoic acid methylester; 2-<aminocarbonyl)-4-[(4 5- 
diphenyl-2-oxazolyl)methyl]-N-(2,6-dichlorophenyl)-1-piperazineacetamide; methyl 1-[[[(2,6-dimethyl- 

phenyl)amino]carbonyl]methyl]-4-t(4,5-diphenyl-2-oxazolyl)methyl]-2-piperazinecarboxylate; 
(aminocarbonyl)-N-(4-amino-2,6^ 

piperazineacetamide; 2-<aminocarbonyl)-N-(2,6-dicM^ 
20 methyl]-1 -piperazineacetamide. 

6. The compound of claim 5, 2-aminocarbonyl-4-[(4,5-diphenyl-2-oxazolyl)methyl]-N-(4-amino-2,6-dich- 
lorophenyl)-1 -piperazineacetamide. 

25 7. A compound as claimed in any of claims 1-6 for use as an antiischemic agent. 

8. A pharmaceutical formulation which comprises as an active ingredient a compound, as claimed in any 
of claims 1-6, associated with one or more pharmaceutically acceptable carriers, excipients or diluents 
thereof. 
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9. A pharmaceutical formulation according to claim 8 wherein the formulation is in unit dosage form. 

10- A process for preparing a compound as claimed in any one of claims 1-6 which comprises reactinq a 
compound of Formula II 



50 



55 



II 

wherein R 1 and R2 are independently selected from hydrogen, C,- 4 alkyl, C1-4 alkoxy, halogen and 
trifluoromethyl; 

R 3 is hydrogen, halogen, Ci- 4 alkoxy, nitro or -NR9R«> wit h R* and R 10 being independently selected 
from hydrogen, C1-4 alkyl, alkanoyl and 

O 

"C-< w 2>nC02R 11 ; 

where R 11 is C1-4 alkyl, and n is zero or 1 to 4; 
R* is hydrogen or Ci - 4 alkyl; and 

R 5 and R 6 are independantly selected from hydrogen, -CO2R 11 , -CONR 9 R 10 , and oxo, or R 5 and R 6 
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can be taken together to form a methylene or ethylene bridge; 
a) with a compound of Formula X 



N — / 

R8 



where R 7 and R 8 are taken together as a butylene bridge or are both 



J0h 



12 



with R 12 being hydrogen, halogen, trifluoromethyl, Ci-+ alkyl or C 2 -4 alkyl-N(R 4 >2; 
X is S or O; and 

LG is a synthetic organic leaving group; to give a Formula I product wherein X is O or S; or by 
reacting II 

25 b) with a compound of Formula VII, Et0 2 C-(CH 2 )n-LG, followed by reaction with a compound of 

Formula IX, 



P 

W R7 



to give an intermediate of Formula VI 



/* \^ ? °Y R7 

R 2 O \_ 



VI 



which is than treated with NI-UOAc/HOAc to give Formula I products wherein X is O or NH; or by 
50 reacting II 

c) with a compound of Formula VII 



55 
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s 



R 8 O ^CH^-LG 




VIII 



to give intermediate VI which is treated with NH 4 OAc/HOAc to give Formula I products wherein X i; 



O or NH. 
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